From the first rough analysis [Priester and Martin, 1960] it turned out that this correlation between air density and the solar decimeter 4143 
caused by density variations in the upper atmosphere. Of course, it was clear in advance that solar decimeter radiation could not be the physical cause for the fluctuations in the atmospheric density, but should merely be considered as an index of it. In our first paper on this matter [Priester, 1958 [Priester, , 1959 , it was pointed out that the cause of the fluctuations in density could be seen in the heating of the atmosphere by variable X radiation of the sun, which, according to Elweft [1956] is mainly absorbed in the ionospheric E layer. During the Symposium on Space Research held in Nice, January, 1960, it became clear from a paper by Hinteregret, Damon, Hiroux, and Hall [1960] , who have measured the extreme ultraviolet spectrum of the sun, that the major source of the heating of the upper atmosphere is the absorption of EUV radiation, which mainly occurs in the altitude range 150 to 250 km. Most important seems to be the 304 A line of ionized helium. For theoretical reasons, we can expect a very close correlation between the so-called 'slowly varying component' of the solar radiation in the 3-to 30-cm range, which, according to Waldmeier and Mueller [1950] , is due to thermal emission by coronal condensations and both the X rays and the 304 A line that should also originate in these condensations.
From the first rough analysis This proportionality between density and flux was also used and confirmed by Jacchia [1960] . It is the main concern of the present paper to give a more sophisticated relation between density and solar flux.
But first we have to consider another strong effect in the upper air densities, which is closely related physically to the 'solar activity effect': the diurnal variation of density. This reaches its peak at about 14 h local time, followed by a decline until sunset. During the night, the density continues to decline, though more slowly. After sunrise, the curve begins to rise steeply until it reaches the peak. The second effect has a semiannual period. It was found by Paeizold and Zschoerner [1960, 1961] . This phenomenon is characterized by a general decrease in density during the months of June, July and January. A similar effect exists in the frequency of occurrence of auroras and in the general variation of the geomagnetic indices when they are averaged over many years [Bariels, 1932] . This supports the suggestion that the semiannual effect is also due to solar corpuscular streams. results are plotted in the upper part of Figure  3 . We can see the expected increase of temperature with solar activity for both diurnal maximum and minimum. But from the viewpoint of only heat conduction and absorption of EUV radiation, it is difficult to understand why the difference in temperature for the diurnal extremes is almost constant, or is even decreasing with increasing solar flux. This can also be seen in the TIM values and holds for any reasonable estimate of the variation in M. The most plausible explanation seems to be to assume an additional heating process which is available during both day and night and which also increases with solar activity. It is reasonable to suppose that this mechanism involves the solar wind, also invoked to explain the seminannual variation and the magnetic storm effect. Only very rough estimates of the fraction of heating due to solar wind can be given from the temperature variation in Figure 3 . We should expect that this effect alone is able to maintain the exosphere during the night at a temperature level of about 1000øK during maximum solar activity when the 20-cm flux is greater than 250 in the usual units. In addition, at solar minimum the contribution of this effect to the temperature should be smaller than 300 ø . When we compare the density variations in the upper atmosphere calculated from formula i using the m values derived 'from the 27-day variations with the mean densities given by King-Hele and Walker [1961] for 1958, 1959, 1960, we find a slightly larger variation in the latter data. This perhaps can also be explained by the additional heating process mentioned above.
The third effect was recently found by
The conclusions must be considered as very preliminary, but investigation of the solar activity effect and the diurnal variation during the present solar cycle seems to offer a possibility of getting better insight into the energy balance of the upper atmosphere. For this, however, it is necessary to have very accurate satellite data.
